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Never was such a phrase more significant than in the 
case of the Gas Industry, which not merely content 
with ‘illuminating ’’ the way, continues, literally, to 
fire Industrial Heat Treatment development with 
intensified ardour. 

Thoroughness in detail made William Murdoch’s first 
experiment in an improved illuminant a success. The 
same thoroughness in detail—plus a long and ripe 
experience in all Heat Treatment requirements 
represents the veritable backbone of Birlec Gas-Fired 
Furnaces—at least so our customers say. 
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Let us send you descriptive literature. 
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EDITORIAL 


DOMESTIC WATER HEATING 


E publish to-day an analytical treatise by Mr. Leopold 

Friedman on water heating for domestic purposes by gas. 

It is a critical study, the arguments advanced being suppor- 
ted by a wealth of relevant statistics ; it merits, and we think it will 
be accorded, the closest attention. Now that the Gas Industry 
is vigorously engaged on the problem of planning for the future, 
we regard the contribution as opportune and of such importance 
that we devote practically the whole of this issue of the‘SJOURNAL”’ 
to its publication. Gas is a fuel peculiarly well fitted for domes- 
tic water heating. There is an immense undeveloped field. 
What plans are we making to develop that field and what is to 
be our main line of approach? The Author leaves no one in 
doubt regarding his own contention and conviction—that the 
solution to the problem lies primarily in the extended and wide- 
spread employment of the instantaneous water heater of the 
single and multipoint types. | We should not care to count the 
number of occasions during recent years when the relative 
merits of the instantaneous and storage types of gas water 
heater have been hotly discussed; there have been very, very 
many. We have expressed the view that the Gas Industry 
has available forms of water heating apparatus suitable for 
satisfying every requirement and every circumstance, but that 
satisfactory performance from all angles depends ‘on the proper 
selection and correct installation of the appliance in the light of 
the particular conditions, including, of course, the ability of the 
consumer to pay for the service. The Author of the present 
treatise argues that, while the storage heater may well be suitable 
for the relatively few possessed of ample funds, the instantaneous 
heater is on all counts better able to meet the needs of the vast 
majority of households in this country. His arguments are 
closely reasoned and command respect. Now that planning is 
rightly so much in the forefront, they ought to be examined in 
their possible bearing on the framing of this one phase of Gas 
Industry long-term policy. Committees exist to sift the pro- 
posals put forward and to make authoritative recommendations. 
The proposals are of ‘a nature which cannot be ignored; and 
apart from their discussion’ behind closed doors, our columns 
are open for expressions of opinions from readers on what has 
long been and still remains a subject of controversy. 

Many factors enter into what we may term the wholesale 
adoption of instantaneous gas water heaters envisaged by Mr. 
Friedman—the load factor, capacity of mains, adequacy of gas 
storage, co-operation with water supply authorities, are among 
them. It is not, however, our intention to discuss them here; 
nor do we intend to give a pat answer to the problem stated and 
conclusions drawn by the Author, the clarity of whose contri- 
bution is pronounced and whose method of approach is forceful. 
We would, however, like to point in brief to the line of argument 
advanced. It will be agreed that fundamentally gas has an 
enormous advantage over other fuels, especially electricity, in 
that it can liberate large quantities of heat immediately in small 
space and that this heat is very easy indeed to control. It is, 
without question, peculiarly well fitted for the production 
instantaneously of hot water for domestic—and other—purposes. 
Equally without question there is a widespread lack of proper 
domestic hot water facilities. Only 10% of the possible 
number of gas water heaters of all types has so far been 
installed; the remaining possible 90% is surely a problem for 
planning. 

To our mind the contribution involves more than one major 
issue, but for the moment we will confine our remarks to the 
single consideration of instantaneous versus circulator domestic 
gas water heating units for popular and widespread use. The 
crux of the problem is, of course, cost in regard to service given, 
and in this regard Mr. Friedman’s approach lies along two 
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paths—cost of service and ability to pay for it. Let us take 
cost of service first. This involves cost of installation, including 
fixing and maintenance, relative thermal efficiencies in use for a 
given average demand based on simple but cleanly living, and 
cost of fuel. Regarding all these charges the contribution 
includes a mass of figures open to scrutiny and criticism. The 
efficiencies in use of the following appliances—and this is 
important as a basis of the Author’s conclusions—are given 
thus : Sink heater or bath heater of the instantaneous type, 
65%; multi-point heater, 55%; circulator, 30%. Hot water 
demand is assessed, for the average family, as 60 gallons raised 
through 65°F., equivalent to 142 therms of useful heat per 
annum. For the appliances fixed (if need be, including flue) 
these figures are used: Sink heater and bath heater, £18 12s. 6d.; 
normal multi-point, £18 10s.; circulator, £6. Respective annual 
maintenance and repair charges are set out as: 12s. 6d., 10s., 
10s. These are obviously important assumptions. From them 
the Author adduces figures by adding the total cost of appliance, 
installation, maintenance, and repair for 5 years; adding main- 
tenance and repair charges for a further 5 years and cost of 
fuel for 10 years; and calculating from the final figure the all-in 
cost per week. It is, we suggest, a legitimate line of argument. 
On this basis, and with gas at 8d. per therm, the all-in costs per 
week of the different equipment are given as: 3s. 94d. for the 
combination of sink heater and bath heater; 4s. 24d. for the 
normal multi-point heater; 6s. 64d. for the gas circulator. All 
these basic assumptions are, as we have said, open to scrutiny 
and criticism; reduction in the price of gas per therm from the 
assumed 8d. would, for instanée, reduce the cost ratio of storage 
heater : multi-point heater on the figures given. 

Regarding the other “‘path of approach’’—ability to pay for 
the hot water service given—the Author gives a table showing 
individual incomes in 1937. Of all incomes, those coming 
within the range below £150 accounted for 65.8% of the total; 
those within the range £150-£250, 20.8%; those within the 
range £250-£500, 10.3%. Under war conditions these figures 
would have to be modified. After the war the figures will again 
be different ; but will the difference substantially alter the problem 
of affording the community as a whole a cheap and practicable 
hot water supply by gas? And what course does the Gas 
Industry intend to pursue to make it a practical, economic 
proposition for the bulk of the population to have an adequate 
gas hot-water service? Mr. Friedman’s contribution ought to 
give rise to much thought on the subject, and the few figures 
we have taken from his article and set out in this note should 
serve to sharpen the weapons of those who disagree with him. 
What we contend is that the matter cannot be allowed to rest; 
there must be no resort to “shelving” in the hope that everything 
will right itself. Shelving of questions such as this spells a very 
rude awakening. We shall return later to other issues of major 
importance which the Author raises in regard to domestic 
water heating by gas. 


THE POST-WAR HOME 


HE Royal Society of Arts has arranged for a series of 

twelve Papers on the post-war home to be given during the 

1941-42 session. The first of the series was read by Mr. 
Howard Robertson on Wednesday last, and it directed thought 
to the “contributory industries.” Among the “great” contri- 
butory industries mentioned by the Author was the Gas Industry, 
and we were glad to see that the Industry was represented 
effectively at the meeting, for the Industry, already contributing 
greatly to the amenities of the home, can, we think, contribute 
much more in the future if it works in closer contact with the 
architect and responds to new developments, and in many 
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directions provides a lead to better home building. During 
recent years the Industry has concentrated on consumer-service 
and is, as a contributory industry, well fitted to satisfy in part a 
dominant idea expressed at the meeting—that the word ‘Shome”’ 
and what it does and might connote should be substituted for 
the word “‘house”’ in present and future planning. The Industry 
has an enormous stake in home building and a collateral heavy 
responsibility. . 

The fulfilment of dreams of better homes after the war will, 
of course, primarily depend on the pay envelope of the worker ; 
in the meantime we can do much, through collaboration, to 
ensure the provision of a far better average home from all points 
of view, individualistic and civic, for a given sum of money. 
The shell of a house, said Mr. Howard Robertson—and he 
‘approached his subject as an architect—represents only about 
40% of its cost, equipment and other charges making up the 
rest. How necessary it is, then, that homes should have 
their equipment for cooking, heating, hot water, refrigeration, 
pre-planned rather than have this equipment wastefully and some 
times clumsily installed as a casual afterthought. Such equip- 
ment should be regarded as an essential and integral part of 
home design, and it cannot fall into this obviously desirable 
pattern without the fullest co-operation between the Gas Industry 
and the architect; and, as we have said, the Industry must show 
unmistakably that it is capable of meeting new and different 
requirements. This is one part only, of course, of a wider 
co-operation between all concerned in providing healthy, 
convenient, and comfortable homes. For success, this co-opera- 
tion—bearing in mind always the likely extent of the pay envelope 
—definitely demands a greater measure of standardization in 
methods of building and in forms of equipment, standardization 
aimed not at regimenting design, but at simplification of methods. 
Examples of simplification given at the Royal Society of Arts 
meeting indicated what has been and how much could be 
accomplished. That the state of affairs regarding standardiza- 
tion in the Gas Industry is shared by most industries was made 
plain. Take the types of bricks, for instance, which have been 
made through long custom to slightly varying sizes, so that the 
bricks of one district will not bond with those of another—and 
again, metal windows, where some 40 patterns have been 
available. Standardization of the kind envisaged can reduce 
costs and can undoubtedly result in a far higher standard of 
service. 

The Papers in this Royal Society of Arts series will be given 
fortnightly. Towards the end—about May of next year—there 
will be two of first importance to the Gas Industry on cooking, 
refrigeration, and hygiene; and on lighting, heating, and ven- 
tilation. We suggest that in the intervening months time and 
thought should be given to the collaboration we have in mind 
between the Gas Industry and the architect, and that the Industry 
should have ideas to unfold carrying overwhelming conviction 
as to its place and its service potentialities in the future pre- 
planned home. 


CANTEENS FOR GAS-WORKS 


as ERTAINLY as good and as cheap a meal was to be had on 

the spot as could be desired. The men and women flocked 

in, took their tickets for cash, passed to the service-counters 
for the ready-filled plates, and in three minutes the clatter of 
knives and forks filled the room.’’ That happens to be a vision 
of Utopia as seen by an author of 1918. Many and various 
have been the prophecies of old, but few have been so accurate 
in their description of what to-day has become an established 
way of life. It has taken another world war to show that in the 
interests of all it is essential that some measure of community 
feeding be adopted. We have often stressed in these columns 
the advantages that are to be gained both by management and 
employees in the setting up of canteens at works. 

In a letter this week a correspondent suggests that this 
excellent scheme might well be extended to include far more 
gas-works. We have no statistics available showing to what 
extent they have already provided canteens for their employees, 
but we feel sure that there are many where such facilities are not 
available, and really we wonder why. We would urge that 
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wherever possible, especially where sufficient numbers of workers 
undoubtedly justify such measures, canteens should be installed. 
There are, of course, difficulties in the way, particularly with 
regard to the shortage of materials and labour, but it is the 
Government’s policy to encourage communal feeding and we 
do not think these difficulties will be found insurmountable. 
The Ministry of Food is prepared to grant additional rations for 
many classes of industrial workers, and we understand that the 
Joint Industrial Council has been in negotiation with the Ministry 
on the matter as applied to gas-workers. But, as our corre- 
spondent points out, the official view is that additions to the diet 
of heavy workers should be made through the medium of works 
canteens. It is compulsory, we believe, for munition factories, 
where there are large numbers employed, to be equipped with 
canteens. In many districts workers are thus benefiting from a 
service which, in addition to its other advantages, does much 
to ease individual rationing problems. Gas-workers may well 
expect, and, indeed, have every right to expect, that their welfare 
should be considered to the same extent. 

In the light of the experience gained at Preston, where over 
85% of the workers avail themselves of canteen facilities, it is 
to be hoped that the scheme for providing meals on the works 
will commend itself to those undertakings which are as yet 
without this important service. 


. Calendar and Directory 


For reasons of paper economy we have sent out no reminders to 
the few who have not made returns. We are shortly going to press, 
and would greatly appreciate information especially as to any changes 
of personnel which have taken place. As is well known, recent 
figures of make, &c., are not available for publication, but we are 
anxious to give the Gas Industry the best possible Directory, realizing 
to what extent and for what various purposes it is used both in gas: 
circles and outside. 


Gas Salesman’s Pocket Book 


In view of the paper situation, and the fact that recent times have 
produced little or no suitable new material for this popular Annual, 
we do not propose to publish a revised edition for 1942. Much of 
the information in the 1940 edition is, however, standard; much of 
it is required every day by so many branches of the Gas Industry; so 
many jobs are now filled by new personnel. Moreover, a pocket 
book in daily use is liable to show signs of wear after two years’ 
service. We still have a limited remainder of sheets of the informa- 
tion section and we are prepared to bind these up to any special 
orders, without diary section or advertisements, so that “‘old hands” 
can replace worn copies, and newcomers can become possessed of one 
of the most useful and popular works every offered to the Gas Indus- 
try. Will gas undertakings and individuals kindly let us know their 
requirements as soon as possible. Copies will cost 2s. each including 
postage. 


The fact that goods made of raw materials in 
short supply owing to war conditions are 
advertised in the ‘Journal’ should not be 
taken as an indication that they are necessarily 
available for export. 


1941 “Journal” Directory 


The following particulars should be noted in order to keep the 
Directory up to date: 
Page 14. CANNOCK. C. R. Ingham, Superintending Engineer to 
Cheltenham, Gloucester and Stroud Gas Companies. 
» 28. GAS LIGHT AND COKE COMPANY. A.E. Sylvester, 
G.M., vice R. W. Foot, seconded to B.B.C. 
» 52. OSSETT. G. Hudson (late Penrith), E. & M., vice J. 
Wilson. 
» 96. BELFAST. J. L. Hyslop, E. & M., vice J. D. Smith, 
retired. 
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Personal 


Mr. W.. R. DRUMMOND, Secretary of the National Gas Organizations 
in Scotland, is leaving the Industry to take up an appointment with the 
Fish Industry Joint Council in London. Mr. Drummond went to the 
Scottish Office in October, 1936, thus becoming first Secretary of an 
organization which was by way of being experimental. We have it 
at first hand from our Scottish friends that the success attending it 
has laid sound foundations upon which, at the end of the war, they can 
begin building up a really strong organization. This is undoubtedly 
due in large measure to the devoted attention that Mr. Drummond 
has always given to his work for the Gas Industry, and we feel sure 
that those for whom he has worked so hard will join-with us in wishing 
him every success in his new sphere of activity. 


* * * 








Mr. JoHN Hoop, Engineer and Manager to the Birkenhead Gas 
een, has been awarded the M.B.E. for brave conduct in Civil 
Defence. 


Obituary 


The death occurred very suddenly on Nov. 20 in a Havant nursing 
home of Mr. W. H. A. CHESTER. Mr. Chester came of a family very 
well known in the Gas Industry, being the eldest son of the late W. 
R. Chester, M.Inst.C.E., of Nottingham, one time President of the 
Gas Institute. Sympathy will be extended to his brother, Mr. R. P. 
Chester. 


Maintenance of Lighting Equipment 


The maintenance of public lighting equipment is of very great 
importance, and from observations made. in widely different areas it 
would seem that it is 
being cared for, as well 
as labour conditions will 
permit, in the majority 
of towns. There are, 
however, some notable 
exceptions, and upon en- 
quiry it usually transpires 
that the local lighting 
authority is unwilling to 
pay its quota towards 
the cost of this necessary 
work. If this happens, 
a difficult problem at once 
presents itself, for if the 
undertaking ‘concerned 
takes the long and pro- 
gressive view, it will 
probably carry out some 
maintenance at any rate 
in its own interests, but, 
of course, there is always 
the possibility that it may 
be influenced in its deci- 
sion by having street 
lighting equipment in 
another area where an 
enlightened public autho- 
rity is doing its duty and 
paying for the main- 
tenance. j 

The problem of what to do with the clocks is also troublesome, 
for if they are brought in the whole lot may be lost with one 
bomb. On the other hand, keeping them in the lamps for years is not 
a very satisfactory arrangement. The accompanying photograph 
illustrates a clock rack designed to give good storage with accessibility 
for winding and inspection. 

When the war is over the general public will expect the street lamps 
to be alight on Armistice night. That desirable object will not be 
attained if a great deal of repairs and renewals of equipment is required. 





_ Mr. R. V. E. de B. Crawshay, Managing Owner of the South- 
minster Gas Company, informs us that a branch office of the Company 
has been opened at The Dial, Maldon, Essex (Tel. 420).. Miss Rose- 
mary Hebden has been appointed Assistant Secretary. 

A London and Counties Coke Association Executive Committee 
Meeting will be held at 11 a.m. and Central Committee at 1.30 p.m. 
at Gas Industry House on Dec. 8. Buffet lunch 12.45 p.m. 

A Meeting of the Central Executive Board of the National Gas 
Council will be held in Committee Room No. 1, Gas Industry House, 
1, Grosvenor Place, London, S.W. 1, on Tuesday, Dec. 9, at 1.30 p.m. 

A Meeting of the Council of the British Gas Federation will be 
held in Committee Room No. 1, Gas Industry House, 1, Grosvenor 
Place, London, S.W. 1, on Tuesday, Dec. 9, at 3.30 p.m. 

A Meeting of the General Committee of the National Federation 
of Gas Coke Associations will be held on Tuesday, Dec. 9, at Gas 
Industry House at 11 a.m. 
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This photograph, which is reprinted by courtesy of the “Bristol Evening 
World” and ‘‘Western Daily Press and Bristol Mirror,” shows Queen 
Mary during her visit to one of the associated factories of Ascot Gas 
Water Heaters, Ltd., in the West of England. Queen Mary is talking 
to a canteen worker of over fifty who is carrying on to release younger 
girls for more active forms of war service. 


London and Counties Road Tar Association 


At a meeting of the Management Committee of the London and 
Counties Road Tar Association held on Nov. 14, Mr. R. W. Foot 
reported that his services had been lent by the Gas Light and Coke 
Company to the British Broadcasting Corporation for the duration 
of the war, and that as it would be substantially a whole-time job it 
was necessary for him to relinquish not only his executive appointment 
with his Company but also membership of certain of the various 
Associations with which he was connected, including that of the 
London and Counties Road Tar Association. The Committee 
received Mr. Foot’s resignation with the greatest regret and unani- 
mously elected Mr. E. V. Evans as Chairman in his stead. 


Letters to the Editor 
Provision of Canteens 


Sir,—Following the unsuccessful application made by the Federa- 
tion of Gas Employers to the Ministry of Food in July for increased 
rations for gas-workers, the Joint Industrial Council approached the 
Ministry in October, and Mr. Williamson, the Workers’ Secretary, 
interviewed the T.U.C. representative on the Food Control Committee. 

While the need for extra rations for many grades of industrial 
workers was conceded, the Committee and the Ministry hold the view 
that additions to the diet of heavy workers should be made through 
the medium of canteens and catering establishments. 

In the Federation’s July statement of activities it was suggested that 
undertakings should consider the advisability of establishing canteens, 
and the following particulars of one recently opened by the Preston 
Gas Company may therefore prove of interest to other medium-sized 
undertakings. 

The 75 day-workers and the 30 shift-workers normally employed 
at the works brought their own meals prior to the opening of the 
canteen. This is housed in an existing building and consists of a 
dining room, 36 ft. by 32 ft., to seat 100 people, and a kitchen with 
store room and staff quarters 50 ft. by 13 ft., with serving hatches 
from which the diners collect the various courses. The cooking 
equipment comprises a double cooking range, steamer, boiler, griller, 
fish range, hot cupboard, tea boiler, potato peeler, chipper, work 
tables, and sinks. 

The total cost of adapting and furnishing the existing building and 
providing kitchen equipment, including utensils, crockery, and cutlery, 
was just under £1,000. 

The following service is given by the cook-supervisor and her two 
assistants, with a daily change in the menu. 12 noon: Dinner for 
day-workers consisting of an ample serving of meat and two vegetables, 
pudding, and a mug of tea, price 9d. 12.45 p.m.: Similar meal for the 
morning shift-workers. 3.30 p.m. Meat dish and tea for afternoon 
shift-workers, price 7d. A full meal is prepared and left in the hot 
closet for the night-shift and a lighter supper for the Home Guard 
at a charge of 6d. 

The experience so far shows that about 85° of the workers avail 
themselves of the facilities and it is expected that the numbers will 
increase. 

The present revenue is sufficient to meet the cost of food, wages, and 
gas, and it is hoped it will also cover renewals of crockery, but it is 
not expected to provide any return on the capital outlay. 

A licence for tobacco has been obtained and an application has been 
made for supplies. 

The management and workers alike appreciate the benefits of an 
ample meal of good food well cooked and quickly served, with the 
relief it affords to the family rations, and I hope it may be possible 
to continue the service after the war. 

Gas Offices, SAMUEL TAGG, 

Preston. Managing Director. 

Nov. 26, 1941. (Continued on p. 359) 






















































































































































































































































































































































































































































































Introduction 


HE object of this Paper is to examine the requirements for hot 

water in average households, and to ascertain the best forms of 

fuel and system for the various income groups and within their 
household budgets. 

The present Paper examines in detail certain aspects of the Paper 
on water heating given by the late Dr. Bernard Friedman in 1932, 
and subsequently published under the title ““Fundamental Principles 
of Water Heating for Domestic Use.’’ Dr. Friedman came to the 
conclusion that the fuel to be employed to heat water is gas, which is 
pre-eminently suitable for the immediate and continuous heating of 
water on the instantaneous principle, and will give hot water at a turn 
of the tap in unlimited quantities. 

The aim of the present Paper is to relate the known principles of 
water heating to the means of the consumer, with a view to formulating 
a policy of post-war reconstruction on a sound basis and increased 
service to the community. 

I have pleasure in acknowledging the collaboration of my friend 
and colleague, Capt. F. B. V. Hirst, in the preparation of this Paper. 

It is proposed to consider the subject under the following headings : 


. Fuel. 

. Hot water requirements. 

. Income groups and possible installations. 
. Household budgets. 

The extent of the market. 

. Charges for hot water installations. 

. Fuel costs. 

Total costs including fuel. 

. Summary and conclusions. 


OHAIDALWN— 


1. Fuel 
(a) General 


Domestic fuel utilization is indicated in Table I, which shows the 
percentage of each fuel purchased and the percentage usefully applied 
to heating—including space heating and cooking. 


TABLE I.—EstimateD Domestic CONSUMPTION 1938.* 
Heat Purchased. Heat Utilized. 


71.75% as raw coal. 52.5° 0 from raw coal. 
15.00%, as coke. 18.5°% from coke. 
7.50% as gas. 18. 5% from gas. 
$-50% as anthracite. 4.0° °o from anthracite. 
1.50% as oil. 4.0% from. oil. 


0.75% as electricity. 2.5% from electricity. 





° 
100% o 100" 6 


(b) Coal and Coke 


The high coal consumption has caused damage due to atmospheric 
pollution from domestic and industrial chimneys assessed? at 40 to 50 
million pounds per annum, representing £1 or more per head of the 
population, or equivalent to about 9d. on the pre-war income tax; of 
this, 75°% is due to domestic use of raw coal. The very low thermal 
efficiency of domestic coal-burning appliances, the storage required, 
and the dirt and labour involved make the use of raw coal costly to 
the consumer. These factors and the loss of all the valuable by- 
products of carbonization make the burning of raw coal against the 
interests of national economy. The use of coke overcomes many of 
these objections. 


(c) Gas 


In 1919 the Fuel Research Board reported : “‘The sheet anchor of the 
Gas Industry in the future must necessarily be the possession of the 
cheapest known means of distributing heat energy in a convenient 
form.” In 1932 the late Dr. Bernard Friedman said: ‘‘Gas is practi- 
cally the ‘only fuel which will liberate large amounts of heat instan- 
taneously, while at the same time the amount liberated is easy to control 
and for this reason gas can be employed for heating water in large 
quantities, such as for bathing purposes, instantaneously, which 
electricity simply cannot do.”’t 

The number of gas consumers in Great Britain is one in four of the 
population and 60 to 70% of the pre-war gas output was to domestic 
consumers at relatively high prices.§ The corresponding proportion 
for domestic coal consumption and electricity Consumption for 





* P: E. P. “Report on the Gas Industry in Great Britain,” 1939, and C. A. Steo- 
a “The Future of Gas Appliance Design,” 1.G.E., 1936. 

“It was stated by the L.C.C. that every year 240 tons of soot fall on every square 
le of London, putting the metropolis to an expense of £1 per head.” Whitaker's 
Almanack, 1941. 

“Fundamental Principles of Water Heating for Domestic Use.” 

§ Board of Trade, Departmental Committee on Area Gas Supply, 1930, found that 
in the region between the Humber and Liverpool and between Leeds and Birmingham 
80% of alk gas sold was for domestic purposes. This area was one of the most highly 
industrialized in the country, and it is clear that the gas industry sales are primarily 
domestic. Exceptions are Sheffield 64°, Rotherham 62%, and Stretford 42% of gas 
sold for industrial use. 
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domestic use is only 25°% in each case. From this it would appear 
that the retention and further development of the domestic load is of 
far greater importance to the Gas Industry than to its competitors. 
At present a large proportion of consumers are paying for the right 
to use gas without making full use of it. 


(d) Electricity. 

It has long been contended in electrical circles that electricity is of 
economic value for motive power, traction, lighting, radio and tele- 
phonic devices, and control; but the economics of generating elec- 
tricity from coal for the supply of heat energy have been somewhat 
neglected as a subject for debate. 

Perhaps the most serious and valuable contribution to this subject 
is the Paper, ““The Electrical Warming of, and the Supply of Hot 
Water and Conditioned Air to, Large Buildings,” by R. Grierson, 
M.LE.E., and D. Betts, A.M.IsE.E., which, with the discussion 
occupies 88 pages of The Journal of the Institution of Electrical 
Engineers, May, 1935. The question of supplying electrical energy 
at low charges for offpeak periods,* as overnight, and using thermal 
storage at peak periods, is fully considered. 

The lowest cost mentioned is 0.21d. plus a standing charge of £3 5s. 
per Kw of maximum demand by grid supply to authorized under- 
takings} and the selling price suggested is 500 to 1,000 units to the £ 
for the “day” and “‘night” units respectively (i.e., 0.48d. and 0.24d. 
respectively). Efficiency of use given for domestic hot water instal- 
lations ranges from 98% to 50% or less. Domestic hot water require- 
ments were assessed at 25 gallons per person per day raised through 
100° F. for large suburban houses and flats, and the discussion showed 
general agreement, with a tendency to lower the figure. The average 
family of 3.75 persons would, therefore, require over 80 gallons of 
hot water per day. The necessity for storage of over 80 gallons per 
house is implied by the stress laid on “‘off-peak”’ period heating. 

A study of figures for the period 1921 to 1935 shows (Table II) 
that the percentage of domestic sales to the total has risen from 
16.5% to 34.8%. The average revenue per unit sold has decreased 
from 2. 48d. to 1. °20d., while the load carried in excess of plant capacity 
has increased from 77% to 158%. During this period the average 
thermal efficiency of generation from coal rose to 20.15%. The 
average price per unit for -jighting and domestic purposes decreased 
from 5.30d. in 1922/23 to 2.13d. in 1934/5, a decredse of 60% 


TABLE II.—ELectricity Suppty STATISTICS. 


“Domestic °% Revenue per Load connected Thermal 
of total unit sold on in excess on efficiency. 

Year. sales. all sales. all sales. 
1921/22 16.5 2.48d. oe Seis 
1922/23 19.5 2.07 77.20% —_ 
1923/24 18.9 1.86 a 
1924/25 20.0 1.75 72.82% _ 
1925/26 20.3 1.65 65.12% 13.14% 
1926/27 22.2 1.76 73-59% 13.53% 
1927/28 24.6 1.55 70.57% 14.55% 
1928/29 26.1 1.44 71.67% 15.00% 
1929/30 27.0 1.38 85.21% 16.15% 
1930/31 30.2 1.38 85.21% 16.15% 
1931/32 32.4 1.38 99.03% 16.86% 
1932/33 34.0 1.33 114.86% 17.51% 
1933/34 34-2 1.26 129.35 % 18.37% 
1934/35 34.8 1.20 158.21% 19.30% 
1935/36 — = _ 20.15% 


The percentage of domestic consumers is important as providing 
the highest rate of revenue per unit sgld, and may be even more impor- 
tant after the war. It seems hardly likely that the policy of selling 
electricity at prices as low as 0.5d. per unit for domestic heating can 
be encouraged as a practical proposition. 

In 1934/35 the generation works cost per unit generated (excluding 
capital charges) was less than 0.2d. per unit for only 15 undertakings 
out of 241, and for 100 the cost was over 1d. per unit. For the same 
period and for 552 undertakings. buying bulk supplies the cost per 
unit was under 0.3d. for only 13 undertakings, while 476 undertakings 
paid over 0.4d. per unit. 

It may be said that a number of undertakings now supply at 0.5d. 
per unit, but taking the standing charge into account over a wide 
range of such undertakings shows average prices of 0.7d. to Id. per 
unit, for houses of £12 to £15 rateable value on working class estates 
where the consumption is 1,200 to 2,500 units per annum (£5 to £7 6s. 
per annum, or Is. 11d. to 2s. 7d. per week). It is clear that these con- 
sumers are not getting full hot water service as estimated in Table VII, 
which gives some 142 therms or more than 4,000 units per annum for 
hot water alone. As the undertakings are enterprising enough to 
offer a | Price as low as 0.5d. per unit, it would be interesting to know 


* The normal peak periods are between’8 a.m. and 1 p.m. and 4 p.m. and 9 p.m., 
the peaks increasing in height and duration from autumn to winter and decreasing 
from spring to summer. Peaks will vary between groups of consumers as also will 
the diversity factor (i.e., the percentage relationship of the sum of consumers maximum 
demand in kw to the actual maximum during a given period) and the load factor (or 
ratio of total kKwH used to that possible if maximum ‘demand for 30 minutes were 
continued throughout the year). 

+ During the period 1921/22 to 1934/35 the average revenue per unit of intersales 
decreased from 1.28d, to 0.42d. 
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whether the lack of use to which electricity is put is due to ignorance 
or bad habits on the part of the consumer, or to fear of pushing sales 
on the part of the undertakings. 

Two facts are significant: one, that before the war, when there was 
no shortage in production, there were over 6,000 persons in one city 
who ordered electric water heaters, but were waiting for them, the 
other, that the working man’s budget allows for a total of 6s. 5d. per 
week for all fuel and light, and he cannot afford 4s. 2.5d. to 4s. 9d. 
per week for hot water alone (Table VII). 

From the point of view of national economy coal is an asset of the 
greatest importance, the supply is not unlimited nor is it obtained 
without difficulties; the burning of raw coal in domestic grates has 
economic aspects other than those of smoke damage of 40 to 50 
million pounds per annum. 

Table II gives the average thermal efficiency for the generation of 
electricity from coal in 1935/36 as 20.15%; thus 70 to 80% of this 
great national asset is wasted. This is necessary and possibly sound 
fér motive power, traction, lighting, radio, and telephone, and control 
devices. To extend the use of electricity for heating, except for certain 
special and very limited applications, is clearly not in the national 
interest. 

In the gasification of coal, on the other hand, an average of 25% 
of the potential heat in the coal is recovered as gas alone. A further 
50% is recovered in the form of coke, making a total of 75% of the 
potential heat in the coal recovered as smokeless fuel, against the 
average of 20.15% for electricity. Valuable by-products, lost in the 
generation of electricity from coal, are produced from gasification, 
and while representing a further 7% as potential heat are normally 
used otherwise, and have a value equal to about 16% of the total of 
that of alf the products of carbonization. 

Further evidence is given by Dr. A. Demski*, who calculated the 
energy available from | kg. of coal of calorific value 7,800 Keals/kg. 
for electricity and gas. 


I. Electricity. 


The average thermal efficiency found at the high tension 
busbars is 18.9% (i.e., 1,470 Keals. of useful energy are available 
for distribution for every 7,800 Kcals./kg. of fuel burned). 

15% of this energy is lost in the distributing network as— 

Transformer losses ... .. 8 to 10% 
Line losses ... «e § 00 8% 


It must be remembered that on an electrical network the 
losses increase as the square of the load, whereas with gas they 
are in inverse proportion to the load. 

Thus the overall coal to consumer efficiency is: 


18.9% xX OB 16.1% 
100 


or 1 kg. of coal of calorific value 7,800 Kceals./kg. yields only 
1,250 Keals. of electrical energy at the point of consumption. 


Il. Gas. 


From 1 kg. of éoal of calorific value 7,800 Kcals./kg.: 


0.5 cu. m. of town gas at 4,300 Kcals./cu. m. = 2150 Kcals. 
0.008 kg. benzole at 9,600 Keals./kg. = & ,, 
0.042 kg. tar at 9,000 Keals./kg. ... ave oo. == 980 ,, 
0.5 kg. coke at 7,200 Keals./kg. ... tee re eo. = 3600 ,, 
. pe 
6,210 Keals. 


6,210 x 100 
7,800 


Coal to consumer efficiency for gas alone, ignoring all the 
valuable by-products, assuming 5% leakage losses in the mains 
_ 2,150 X 0.95 X 100 

7,800 
electricity). 


Overall gas-works efficiency = = 79.5%. 


= 26.2% compared with 16.1% for 


A very interesting Paper recently submitted by P. Schiller to the 
Institution of Electrical Engineers, ‘‘ Control of the Domestic Load,” + 
draws attention to the grave risks which have been incurred in develop- 
ing the domestic water heating load, and stresses the need for very 
cautious planning after the war if disaster is to be averted. A running 
charge for electricity of 0.5d. per unit, plus a standing charge, is 
vaguely referred to as the most favourable which is likely to be avail- 
able. The Paper lays stress on the necessity for controlling the use 
of electricity for domestic purposes, as regards quantity and the times 
when supplies should be available. This does not strike one as being 
real “‘service’’ for the average consumer, who has not and cannot 
afford the necessary hot water storage for such controlled supply. 
The Paper does not touch on national economic policy in any way. 
It is presumed that, as in the Author’s reply to a discussion on the 
Paper by Grierson and Betts, the economics of using electricity for 
heating purposes are not within the scope of the discussion. 


2. Hot Water Requirements. 


A very widespread lack of proper domestic hot water facilities 
exists to-day. It seems that during the last eighty years less than 
#4 million gas water heaters have been installed, representing less than 
10% of the possible number conservatively estimated at 16 million 
installations of one sort or another. The majority of installations 
use boilers burning coal, or in some cases coke, with inadequate hot 
water storage capacity. No indication is available as to the number 
to be deducted from the total for gas water heaters no longer in use or 
displaced by more modern types, but in the last ten years alone nearly 
a miilion of the instantaneous type have been installed. During the 
same period less than half a million electric water heaters were installed 
for domestic use. In the 14 years following 1919 over two million 
new dwellings were built. While it is not now possible to estimate 
whether after this war the rate of building will decline or be increased, 





* Das Gas und Wasserfach, No. 3, 1935, pp. 39-46. 
+ Published with discussion in the .E.E. Journal, October, 1941. 
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it does seem fair to assume that at least 16 million new installations 
will be required every 10 to 15 years. Of these, some 14 million will 
be in existing property ; for these gas and electricity each have a strong 
advantage. Whether the water is to be heated by gas or by other 
fuels and what methods are to be used are not the least of the problems 
of post-war planning. 

Statistical returns rendered by water supply undertakings* show 
that the domestic water consumption per head rose steadily for the 
ten years preceding the outbreak of war. These statistics show that 
the water consumption in 1935 for which the most reliable figures 
were available averaged 24.93 gallons per head per day, or 94 gallons 
per day for the average family of 3.77 persons. 

It is estimated that some 34 gallons per day will be required as cold 
water for food preparation, flushing water closets, and sundry other 
uses, leaving a balance of 60 gallons per day which may be heated in 
boilers, saucepans, kettles, coppers, bowls, or buckets, in a variety 
of ways and using various sources of heat energy, for washing, clean- 
ing, cooking, and laundry operations of the greatest diversity. The 
average temperature will be of the order of 110°F., representing 65°F. 
rise from the average cold water temperature. It will be shown that 
the figures for fuel expenditure, water consumption, and hot water 
requirements, agree closely and that for 95% of the consumers the 
most economical way to obtain hot water is—in the long run—by 
instantaneous water heating by gas-fired appliances, using suitably 
selected types and sizes to meet the wants and requirements of the 
various income groups. 


3. Income Groups and Possible Installations 


A pre-war analysis of 11,115,000 families in Great Britain showed 
the following facts*; against these the estimated needs have been 
added (Table III): 





TABLE III. 

Income Groups.* Hot-water- Installations. 
EO oo ee 
Number of families i 

and % of total Income Sink Bath Multi-point 
number. £/annum. heater. heater. heater. 
635,500— 5.2% Over 500 6,000 6,000 63,000 
2,580,300—21.3% 200/500 1,290,000 1,290,000 1,290,000 
4,581 ,000—37.8% 125/200 4,581,000 2,290,000 a 
4,318,200—35.7% Under 125 3,000,000 4,000 — 
Total possible sales oe 8,877,000 3,590,000 1,353,000 


TABLE IV.—INDIVIDUAL INCOMES IN 1937.7 


Number of incomes 


and % of all Income Amount of Average 

incomes. £/annum. incomes. income. 
2,450,000— 10.3% 250/500 800,000,000 £330 
4;924,000— 20.8% 150/250 860,000,000 £175 
15,600,000— 65.8% Below £150 2,065,000,000 £130 
23,275,000+-100.0% All incomes 4,800,000,000 £210 


The last census (1931) ({) showed the following figures for Great Britain: 


*Population ... ner .-» 44,805,357 (steady increase since 1811) 
Families _ ase es 11,934,951 « 15 a 
Persons per family ... 3-75 (steady decrease since 1811) 


Persons per house ... «ss 88 " pe 99 


Over two-thirds of the total wealth in 1924/30 was owned by 
1.6% of the population (37,000 persons with average £26,000), 
but 5% is divided between 78% of the population (17,300,000 
with an average of £40) ; 99.7% possessed 5.8% of the total wealth 
with an average of £37 each. 

In 1938/39 three million ‘depositors in Trustee Savings Banks 
averaged £ 100 each, and 11 million depositors in the Post Office 
Savings Bank averaged £45 each.t . 


It is estimated that at least 70% of families earning less than £125 a 
year really need sink heaters and can afford them. A further 0.01% 
(4,000) may also have bath heaters (Table III). 

The next group, earning £125 to £200 a year, can each afford to have 
a sink heater and 50% may also have a bath heater—this combination 
is not only slightly cheaper in total cost, including fuel, than a large 
multi-point heater,§ but also has the possibility that the bath heater 
may in some cases be added at a later date. 

For income groups having £200 to £500 a year 50% should have a 
large multi-point heater as being more convenient for a slight increase 
in cost, while the remaining 50% have a sink heater and a bath heater. 
These three classes represent approximately 95% of all gas consumers. 

For the higher income groups (5% of consumers), while there will 
still be a sale for instantaneous gas water heaters (say, 0:12% or 
7,500 appliances), luxury demands and ample funds suggest the use 
of storage water heating methods—and here there will be keen com- 
petition between electricity, gas, and solid and liquid fuels. The 
fallacious basis of easy selling to the wealthy ignores the fact that this 
class represents little more than 5% of households and less than 2.3% 
of the total earned income. 





* British Waterworks Directory, 1936, British Waterworks Association. , 
The Water Engineer’s Handbook and Directory, 1939, returns from goo undertakings 
average 30.47 gallons per head per day for England, Scotland and Wales, for 
all purposes. i 
The Water Engineer's Handbook and Directory, 1939, p. 306. Estimate for house with 
bath, w.c., sink, and tub, one weekly bath per-inmate: maximum 24 gallons, 
minimum 14 gallons per head (Bowman). 

+ The Home Market, George Allen & Unwin, Ltd., 1939. 

t Whitaker’s Almanack, 1941. 

§ Table VI gives total cost installed and maintained as £21 15s. for a bath heater 
and sink heater against £21 for normal multi-point, but in considering all-in costs over 
a period of ten years (Table X) the relative costs per week are 3s. 9}d. and 4s. 64d. 
These latter charges include fuel at 8d. per therm. . 
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4. Household Budgets 


In 1941 the Ministry of Labour and National Service published 
statistics* from an investigation into the weekly expenditure of house- 
holds very carefully sampled, which. produced 45,847 budgets suitable 
for tabulation and inclusion in their statistics. The majority were the 
households of persons insured against unemployment and whose 

wages or salaries did not exceed £250 per annum; the enquiry covered 
agricultural workers as well as workers engaged in industrial, com- 
mercial, and clerical occupations. It may be assumed that the con- 
ditions recorded are typical for at least 90% of all gas consumers. 
The conditions covered the period from October, 1937, to October, 
1938. Some details are given in Table V. 








TABLE V. 
AVERAGE NuMBER OF Persons PER HovuseHOLD. 
Children under 14 is s OS 
14 to 18 years ... — ion OE 
18 years and over ae poet 
Total all persons ot son BF 
Average number of wage earners mee sy 
Total expenditure per week... sh ine a he oe 
Percentage of households heudene or buying 
dwellings ss oes, See 
Average weekly pay ments i in 1 respect of purchase 
instalments > 12 9 
Average weekly pay: ments for rent (after deductions 
for sub-letting) .. 10 8 
Average number of. rooms, , excluding ‘kitchen, 
bathroom, and rooms sub-let ae: 3.9 
Average for food... nS ise eae ie Ae e 
Average for clothes ... oe site _ oo 8 1 
Average for coal ... ean eae ooo. RL 
coke ... ane ren Ane 1d. 
gas ie ene ©6988, BS. 
” electricity, oil. rm cy 
* firewood, candles, matches ... 8}. P 
= 
Travelling “ coe eae dies ee 2 3 
Average for insurance and subscriptions 6 i 
Average for soap, cleansers a epi ry 
Average for laundry 64 
Average for furniture and ‘household gear 2 11% 
Other items ... #8 ae _ ie 15 74 


5. The Extent of the Market 


All conditions and costs are based on those obtaining in 1937/38- 
It is fully realized that those conditions may be altered radically in 
the future, and that the liability of post-war reconstruction ‘may fall 
much more heavily upon the Gas Industry than upon its electrical 
competitor. This would seem to be all the more reason why the study 
of the market and all factors affecting it should be continued now so 
as to be in a position to make the most of any changes as they occur. 
While post-war conditions of production and distribution may favour 
electricity, the relative costs for coal and for gas as well as for appli- 
ances of all kinds and for their installation and maintenance are likely 
to be similar as regards proportion. Whatever political and economic 
changes may occur to influence sales, the needs of householders and 
the relative cost of meeting these needs can differ but little. 

It is not possible to make any accurate forecast for post-war building. 
Even if a conservative estimate of two million new dwellings in ten 
years is approximately correct, it cannot be guessed what kind of 
dwellings they will be or how financed or with what measure of public 
control. For this business it is only possible to create the necessary 
contacts and the nucleus of a most flexible organization and policy. 
But with the fourteen million installations needed in existing property 
the ground is much safer as the property will continue to exist and no 
great changes in administration or in needs can be foreseen. 

The so-called poor are neglected in many senses, not least in the 
realization that they spend well over half the earned income of the 
nation, equivalent to more than three thousand million pounds each 
year, of which approximately 150 millions a year is for fuel and light. 

It may be true that persons in families earning less than £200 a year 
do not have daily or even weekly baths, because they have not or 
could not afford a bath at home. On the other hand, these very 
people should have hot water, because their need is greatest. Most 
of them have a back boiler or similar system which can be used to 
produce a bath, but which does not provide sufficient hot water where 
it is most often required—namely, the kitchen sink. This class cannot 
afford to run the back boiler in such a way as to give constant hot 
water at the sink, they certainly cannot afford hot water by circulator ; 
even the correct use of an electric water heater or an instantaneous 
multi-point gas water heater of normal type is beyond their means. 
A significant comment is provided by the figure for local government 
expendituret for baths in England and Wales (1935/36) which was 
£2,659,000 or 6s. to 12s. per family of the lower income groups. 

The Kensal House experiment with instantaneous multi-point sink 
heaters used in conjunction with special small baths in flats using only 
gas andcoke for heating, has proved that the total average expenditure 
for fuel and light does not exceed a weekly figure of 5s. 3d., using gas 
at the full rate of 11d. per therm for slot meter consumers. Approxi- 
mately 220 therms of gas and 400 therms of coke are consumed each 


“ Weekly Rapendinre of Working Class Houschobds in the U .K. in 1937/38.” 
H. M. S.O. Price 3d. 
+ Whitaker gives the following figures for local government expenditure for the 
1,530 authorities in England and Wales, 1935/36: 


Housing £77,452,597 Poor Relief £37,788,000 
Waterworks 20,892,000 Gas-works 16,437,000 
Electricity 43,275,000 Public cleansing 11,000,000 


The figures for public cleansing represent one ton of solid refuse per house. 
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year. The actual weekly figure is 4s. 4d. working on a two-part 
tariff with gas at 4d. per therm.* 


6. Charges for Hot Water Installations 


It is not an easy matter to make an accurate estimate of all charges 
for hot water installations which will be acceptable to all parties. 
This is clear from the very wide variation in charges referred to in the 
1941 I.G.E. Symposium. The figures given in Table VI have been 
estimated by taking an average of terms charged in 1937/38 by various 
gas undertakings, making necessary adjustments for maintenance 
charges and repairs, and with due regard to the general hire-purchase 
policy of certain gas undertakings based on figures similar to the 


following: 
Purchase Price ise 47-5% 
Fixing j 10.0% 
Maintenance for five years | 10.0% 





Interest for five years 8.5% 

Overheads ... <a 22.0% 

Commission and sundries ad 2.0% 
100% 


These figures are for gas appliances in general and not especially for 
water heaters. Adjustments have been made for connexion to water 
supplies and for flues where necessary; in addition the question of 
maintenance has received special attention in view of the general 
low standard of hot water installation work and its effect upon main- 
tenance, which is also largely unskilled. By co-operation between the 
Gas Industry and manufacturers in improvement of design and stan- 
dardization of district conditions it should be possible to reduce the 
charges very considerably. In this connexion it may not be inappro- 
priate to quotef some observations on the building industry in view of 
the community of interest : 

“Most of the advances have come about as a result of the initiative 
of manufacturers of building materials and appliances and equipment. 
A number of promising new materials and new or improved appliances 
have been introduced to the industry, though the development of their 
use on a large scale continues to be handicapped by the failure or 
inability of many operatives to abandon tratitional methods and to 
adapt themselves to the use of new materials and appliances, according 
to the methods which have been established as appropriate by scientific 
research. The re-training of operatives in the use of new methods 
and the handling of new materials is becoming an urgent necessity. 

“‘Where new materials and new appliances are being evolved as the 
result of scientific progress by manufacturers and are being introduced 
at a rapid rate into an industry which still depends largely upon 
traditional craft methods of operation, these difficulties are inevitable. 
But they gre by no means confined merely to the humbler members of 
the industry, for in many cases architects and builders themselves are 
insufficiently equipped to appreciate the importance and methods of 
application of materials and devices which may depend for their 
success on a fairly exact control of their conditions of use. This 
deficiency in the higher ranks has been due largely to the short-comings 
of the existing educational system, which has often insufficient facilities 
for keeping abreast of new developments and imparting them to those 
concerned. 

“This has arisen partly from the difficulty in keeping pace in the 
industry’s scientific text-books with the new materials introduced, but 
it is believed that the position will shortly be improved in this respect.” 


TABLE VI.—CHARGES FOR HOT WATER INSTALLATIONS. 


Annual Maximum 
Price maintenance charge for 
Installation. fixed. and repair. five years. Per week. 
5 om aa te @ £ 3s. d. s, d, 
Sink heater... sds a O 10 0 615 0 5.8 
Boiling water sink heater ae, a 3; 6 © 12 5 0 11% 
Bath heater... oo 24g OF 5 Oo | ae ae 1 3% 
Multi-point sink heater was 2 2: 10 0 11 10 0 II 
Back boiler... : seo, AO, 0.9 oes 10 0 0 9 
Sink and bath heaters | -- sa 6% 12 6 2115 0 ; 2 
Normal multi-point ... oe  ¥5 20,-0° 10 0 21 00 1 7% 
Electric storage heater (20 galls.) 19 0 Oo yer 19 0 O 1 5% 
Electric immersion heater... 4 10 0 pes 410 0 44 
Gas circulator — —— = & © 10 0 8 10 0 8 


* Including flue. 


7. Fuel Costs 


The assessment of fuel costs is dependent on the efficiency of use 
of the complete installation, not on the bench test efficiency of the 
appliance. Broadly speaking, the efficiency of use increases when the 
installation is operated to capacity and decreases when operation is 
infrequent, irregular, and for small quantities (as it is for normal 
domestic use). 

With regard to the efficiency of the coal-fired installation, it has 
been estimated by A. H. Barker{ that of the total heat produced, 
7% went to water heating, 3% to heating food, 30% to warming the 
kitchen, leaving 60% waste. Margaret Fishenden§ estimated . a 
bench test efficiency of 40 to 50% for coal in independent boilers, with 
considerably lower operating efficiency. The figure of 15% is con- 
sidered generous, as also are those for the immersion héater (65%), 
although this has been Proved in practice with a good installation, 








* It heap. iain euthnaied 1 i Slewnen, The Fontue ‘Teri as an aid to Gas 
Sales, 1.G.E. Publication No. 132, 1931) that a family of four persons living in a 
six-roomed house consumes 100 therms for cooking, 250 for water heating, and 300 for 
space et (about £23 per annum or gs. per week, gas at 8d. per therm.) 

+ P.E.P. Broadsheet No. 107. 
¢ Fuel Research Board Special Report No. 4, H.M.S.O., 1922. 


§ Hi House Heating, H. F. & G. Witherby, 1935. 
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and for the electric storage heater (80%) which would obtain only 
with fairly constant demand (for alternative figures see Appendix). 

For the gas circulator Household tests show 20 to 25% efficiency of 
use (for constantly available hot water), but in case this should be 
thought unfair, 30% has been assumed for purposes of comparison. 

The instantaneous multi-point heater should have an efficiency of 
use of 60 to 65% if suitably installed; but owing to indiscriminate 
selling in the easiest market and the consequent number of unsuitable 
installations with big demands and long pipe runs, the average 
efficiency of use has been reduced to 55%. 

The combination of a suitable small instantaneous sink gas water 
heater with instantaneous bath gas water heater of the correct output 
should give well over the figure of 65°% assumed for efficiency of use, 
as there are no heat losses in the installations and the losses due to 
heating up and after heating effects are suitably proportioned to the 
quantities of hot water drawn. 

These installations are assumed to give the required average of 
60 gallons of water per day faised through 65°F., equivalent to 0.39 
therm per day or 142 therms per annum of useful heat. Single-point 
appliances are considered as producing a proportion of the total wants. 


TABLE VII.—Fuet Costs For Hor WATER. 
Galls. Therms Effi- Therms 


per day ofhot ciency per Cost o 
- raised water/ ofuse annum Cost offuel fuel per 
Installation. 65°F. annum. %. burned. per annum. week. 
£ «2 a 
Sink heater... ca i Se 47 65 85 216 8 a 
Boiling water heater ... 25 60 60 100 3 6 8 1 33 
Bath heater... vad Se 72 65 110 3.39 4 I 5 
M.P. sink heater a ee 90 60 150 & 66 Ii 
Back boiler... a 142 15 949 710 oO 211 
Sink and bath heater... 60 143 65 220 7 6 8 2 10 
Normal multi-point ... 60 142 55 258 8 12 0 3° 34 
20-gall. elec. stor. .. 60 142 80 178 10 18 o 4 24 
Immersion heater “aan 142 65 219 s) 4 49 
Circulator me ane 142 30 473 15 15 4 AG@a4g 


Fuel costs have been taken on a comparative basis; gas at 8d. per 
therm, electricity at $d. per unit (without standing charge), and coal 
at 14,500 B.Th.U. /Ib. at 50s. per ton. This represents 14.7d per therm 
for electricity and 1.85d. per therm for coal. The calorific value of 
the coal is high and it is quite possible that this price is on the low side, 
especially when it is remembered that the vast majority of users under 
discussion buy in very small quantities and have no proper storage 
facilities. The number of consumers who have cheaper coal on a 
B.Th.U. basis or free coal is negligible as a percentage of the total of 
nine to ten million domestic consumers; indeed a number of such 
households are not gas consumers at all. Alternative figures are given 
in the Appendix. 

It will be seen that the cost per week for fuel is very much higher 
for the circulator installation, and that the electric water heating 
methods are also costly. These figures are modest, however, when 
compared with actual observed installations (Table VIII). 


TABLE VIII.—HousEHOLD COMPARISON OF CIRCULATOR AND 
IMMERSION HEATER. 


March to 

June. to April, 1938. 

Nov., 1937. Immersion 
Circulator. heater. 
Days, total number isis ied es 118 41 
Rated consumption (cu.ft./hr. and kwu.) 30 2 
Rated consumption in B.Th.U./hour ... 15,000 6.824 

Hot water at bath average temperature 133°F. 163.5°F. 

Cold water at bath average temperature 66°F. 51.7°F. 

Temp. rise in heated water, average ta 67°F. 118.8°F. 
Hot water, galls./day at bath ... “ 17.7 19.6 
Hot water, galls. per day oes om 30.34 28.24 

Bath, average galls. (mixed)... Py 26.28 31.3 

Fuel consumption, aver./daily... ede 140 cu.ft. 14.9 KWH. 
Input B.Th.U. aver./daily ove bas 70,000 50,839 
Output B.Th.U. aver./daily eas e 20,328 31,572 

Efficiency of use, average... res ins 29.04% 62.12% 
Cost per day 8.7d. and 4d. ore awe 6.09d. 7.45d. 
Hire purchase and hire cost/day pee 2.397d. 0.53d. 
All-in cost/day installation and fuel... 8.46d. 7.98d. 
Fuel cost/week if6o gall./day were availab] 6s.od. 5s.d. 


The total hot water per day averaged 30.34 gallons with the circu- 
lator (not 60 gallons) for bathroom use only. Use at the sink from 
July to September, 1937, increased the average to 45.94 gallons per 
day without increasing the efficiency of use. In fact, the service was 
limited owing to the storage capacity and temperatures available and 
this was the reason for discontinuing use at the sink and fitting an 
instantaneous sink gas water heater there. The household was one 
of two persons only. 

The inadequate hot water supply was improved by fitting the electric 
immersion heater which gave more than 50% increase in the B.Th.U. 
hot water available at a lower cost. The cost for the same amount 
of hot water by gas circulator would be 9.45d. per day or 5s. 6d. per 
week for fuel, for the equivalent of 48.6 gallons per day raised 65°F. 
(for 60 gallons see last item of Table VIII). 

It is clear that neither the gas circulator nor the immersion heater, 
nor the storage heater, can satisfy the normal needs of the small 
household unless the storage is much greater than 20 to 25 gallons, 
even without considering investment and running costs, space, and 
weight. , 


8. Total Costs Including Fuel 


A well designed and properly installed water heater should last at 
least ten years on this basis of charge. After that, major repairs and 
replacements may be necessary and an overhaul of the boiler system 
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may well be needed if the back boiler has produced the estimated 
quantity of hot water. So long as designs and materials are similar 
the life will depend on the number of hours of use necessary to produce 
the required output. Scale formation with hard water supplies 
depends on time as well as temperature rise and will have an appre- 
ciable effect on the maintenance life of the storage system worked to 
capacity. 


TABLE IX.—Hours OF RUNNING AT NORMAL INPUT. 




















For ten years. Per week. Per day. 

Installation. Therms. Hours. Therms. Hr. Min. Therms. Hr. Min. 
Sink heater ... ... 850 2,267 164 4 26 0.234 O 38 
Boiling water heater... 1,000 2,500 1.92 4 54 0.274 O 42 
Bath heater ... eos 2,300 1,128 2.12 2 6 0.303 oO 18 
M.P. sink heater 22 3,334 2.88 6 25 0.418 o 658 
Elec. storage heater ... 1,780 28,084 3.19 49 56 0.456 7 8 
Immersion heater ... 2,190 32,093 4-21 62 26 0.603 8 42 
Gas circulator see 45730 31,533 g.10 60 26 1.300 8 38 


Very interesting figures are obtained by adding the total cost of 
appliance, installation, maintenance, and repair for five years; adding 
maintenance -and repair charged for further five years and cost of 
fuel for ten years, and reducing to weekly all-in cost (Table X). 


TABLE X.—ALL-IN Costs oF Hot WATER INSTAELATION AND FUEL. 


Main- 
tenance 
Total cost and repair Fuel for All-in cost All-in cost 
Installation. 5 years. 5 years. 10 years. 10 years. per week. 
Po a 4 £ a4. Y re 8 £ a. & ar 
Sink heater ... jt. ae @ 210 oO 28 6 8 37 11 8 1 53 
Boiling water heater 12 5 0 5 0 O 33 6 8 50 11 8 ieee} 
Bath heater es |) a ae sa oe 36 13 4 54 18 4 2 i$ 
M.P. sink heater ... 11 10 O 210 Oo 50 0 O 64 0 oO 2 5% 
Back boiler ... ia, Oe O..6 — 75 0 0 85 o o 3 4 
Sink and bath heaters 21 15 0 3 2 6 73 6 8 98 4 2 3 of 
Normal multi.point... 21 0 0 210 0 86 o o 109 10 0 4 23 
Elec. storage heater... 19 © Oo — 109 0 O 128 0 0 411 
Elec. immersion heater 4 10 0 — 133 13 0 138 3 4 5 32 
Gas circulator «a wwe 6 210 0 158 13 4 169 13 4 6 64 


On a basis of ten years and on the estimated requirements, the total 
‘cost per therm increases from 8d. for gas (electricity 14s. 6d.; coal 
1.85d.) to the figures shown in Table X. 

Suggestions have been made that appliances and installations should 
be free of charge to the consumer, the profit being made on the gas 
supplied. At first sight, considering the cost per therm to cover all 
outgoings, it would seem that this is well worth while, and, indeed, a 
very sound proposition (Table XI). 


TABLE XI.—ALL-IN Costs PER THERM FOR HoT WATER. 


Per week. 

All-in Cost Galls. per day 
Installation. cost. Therms. per therm. raised 65°F: 

s. d. d. 
Sink heater 1 53 1.64 10.67 20 
Bath heater — 2.12 12.03 30 
Boiling water heater 1 114 1.92 12.14 25 
M.P. sink heater... 2 54 2.88 10.24 40 
Back boiler ee eee 18.25 2.15* 60 
Sink and bath heaters 3 9} 4-23 10.60 60 
Normal M.P. heater 4 2$ 1.92 12.14 60 
Elec. storage heater 4 11 3.19 17.26F 60 
Elec. immersion htr. 5 3} 4.21 15.38t 60 
Gas circulator 6 6} 9.10 8.61 60 


* Equivalent to 58/2 per ton. + Equivalent to 0.59d. per unit. 
t Equivalent to 0.52d. per unit. 


The fallacy lies in the fact that the consumer’s weekly budget affects 
the use of the installation. For example, if the total weekly expendi- 
ture for all fuel and light is 6s. Sd., the consumer will not shiver in the 
dark or be confined to bed to raise, say, 6s. 64d. to run a circulator 
for 60 gallons of hot water per day (Table X). In fact he will turn off 
the gas and will light it only for infrequent baths and will obtain the 
essential minimum of hot water by means of kettles, using cold water 
instead of hot for most purposes. The number of therms consumed 
drops to a level which may be within the budget of the consumer, but 
which is certainly not economically sound for him or of value to the 
gas undertaking for development. 

For the instantaneous heaters the all-in costs are well within the 
budgets of the income groups as suggested in Table III, providing that 
the installation is soundly planned and suitably financed. The present 
practice seems to be basically correct in principle and suitable for an 
energetic policy of extension.. The service is effective, economically 
sound, and capable of vigorous and progressive development. 

It may therefore be possible to adopt a basis of charging so much 
per week or per quarter for hot water service by gas, as an entirely 
inclusive charge, covering appliance, installation, maintenance, 
repair, and FUEL. The consumer is not interested in the details. The 
quantities of hot water have been estimated on a liberal basis,* but 
some safeguard is needed against extravagance and waste. 

Water authorities have little incentive to co-operate in facilitating 
the installation of water heaters, chiefly because they are not per- 
mitted to charge for water for domestic purposes by meter, and con- 
sequently fear any increase in water consumption, whether by waste 


* If the hot-water delivery from sink heaters is increased from 20 to 30 gallons per 
day, this represents an increase of 4d. on the weekly all-in cost—namely, from 1/5$d. to 
1/9$d. If any alteration is made in the basic charges given in Table VI it should be 
remembered that an alteration of £1 at 5% compound interest for the whole 10 years 
would make a difference of }d. to the weekly cost or $d. per week for 5 years’ hire 
purchase. Other possible adjustments included in the apperidix. 
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The Tiffin County Girls’ School. Radiation 
ances supplied to Surrey County Council. 


Canteen Kitchen of Spratt’s Patent Ltd. Rati 
Equipment installed by. the Commercial 
Company. 


A County Mental Hospital. Radiation app 
installed by The Brightside Foundry & Engine 
Co. who also made and installed a number of 
heated appliances. 


An Industrial Canteen. Kitchen planned } 
local Gas Dept. 
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courtesy of the Surrey County Council. 
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or otherwise. Water authorities cannot be expected to give sympa- 
thetic treatment to installations which increase consumption without 
increase in revenue, and the accidental failure of which may lead to 
waste, misuse, or contamination of water, even if there is no legal or 
fiuancial liability. Water undertakings have not thé expert staff and 
facilities necessary for testing water heaters. They have to worry 
about leaking taps and in many cases insist on standard taps to take 
standard washers and spares. All these things are largely due to the 
fact that they have been refused the right to charge water to domestic 
consumers by meter, to insure against waste and over-consumption, 
and to cover the relatively small expense of whole-hearted co-operation. 


9. Summary and Conclusions 


The use of raw coal or of electricity for domestic water heating is 
against the interests both of national and consumer economy. Coke 
is an excellent fuel for use in the larger type of house with central 
heating and, preferably, a separate boiler house and automatic.stoking ; 
it is as little suited to the small house with decentralized heating as is 
the present type of gas cooker without oven and grill being separated 
into detached units; clear thinking is required in practical distribution 
of function. Oil is suitable only for installations of similar type to 
those for which coke is recommended; it is not a home-produced fuel, 
and its use is governed by international policies. 

Small house requirements for families of limited income represent 

% of the domestic water heating market. These requirements are 
as yet far from being completely satisfied. Limited hot water storage 
is neither economical nor satisfactory, nor is small house design or 
structure suitable for increased storage, even at additional cost. Gas 
is home produced, smokeless, economical, and easily controlled, and 
“is practically the only fuel which will liberate large amounts of heat 
instantaneously, and for this reason gas can be employed for heating 
water in large quantities, such as for bathing purposes, instanta- 
neously.”” The correct application of gas for domestic water heating 
is by the judicious selection, installation, and maintenance of suitable 
appliances of the instantaneous or continuous flow type. The value 
of the by-products and the extension of newmethods of carbonization 
may reduce the cost of gas, and by soundly based financial arrange- 
ments, such installations can be fully used without increasing the 
household budget and give more hot water for a lower cost. 

It is hoped that this Paper may contribute towards that post-war 
reconstruction which has to be planned now. It is felt that every 
opportunity should be taken to study the market and the methods of 
satisfying the demands which can be foreseen; to plan co-operation 
between the Gas Industry and the appliance manufacturers or groups 
(not price rings) of manufacturers, in matters of design, material, fuel 
characteristics, district conditions; training of sales, technical, fitting, 
and maintenance personnel; to revise costing methods; to find the 
best ways of giving service for the benefit of the whole community. 


TABLE B.—THERMS OF FUEL TO PRODUCE THERMS OF HoT WATER AT VARIOUS EFFICIENCIES 


Therms 


h.w, 5%. 10%. 15%, 20%. 25%. 30%. 


66.6 50 40 33-3 
133-3 100 80 66.6 
199.9 150 120 99-9 
266.6 200 160 133-3 
333-3 250 200 166.6 
399-9 300 240 199.9 
466.6 350 280 233.3 
533-3 400 320 266.6 
599-9 450 360 299.9 


35%: 
28.58 
57-14 
85.61 
114.29 
142.86 
171.23 
199.80 
228.57 
257-14 


10 ‘ 100 
20 200 
30 300 
40 400 
50 1000 500 
60 1200 600 
70 1400 700 
80 1600 800 
go 1800 900 
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40% 


25 
50 
75 

100 
125 
150 
175 
200 
225 


: 45%: 


359 


In conclusion, it seems that there is a very extensive market for 
water heating installations and service which is as yet untouched. 
Whatever post-war conditions may be, this market will not be gained 
by waiting for business to come; it will be necessary to go out and get 
it, using every suitable weapon, tactic, and strategy. It has already 
been proved that the results are in strict proportion to the well calcu- 
lated effort. 


APPENDIX 


Fuel Costs 


Table A gives the cost in pence per therm of heat purchased for 
average fuels at prices from 30s. to 55s. per ton. From these figures 
the cost at other rates can readily be calculated. Necessary adjust- 
ments for efficiency of use and varying daily requirements require 
reference to Table B, which shows therms of fuel required to produce 
therms of hot water. Table C gives hot water requirements in therms 
per year for different daily quantities and average temperature 
differences. 


TABLE A.—Cost IN PENCE PER THERM (GROSS). 


Fuel per ton 30) : / 45/- 50/- 


Average 
ry) ) ¢ 2/3 2/6 J 


B.Th.U, 
per Ib.* 
6,800 
6,840 
9.300 
11,100 
13,500 
14,500 
15,000 
13,400 
14,500 


Wood 

Peat ... 
Lignite 
Bituminous I 


3-939 
3.916 
2.880 
2.409 
1.984 
1.860 


3-133 
2.304 
1.927 

Il 1.587 
. wa tV 1.488 
Anthracite 1.429 
Coke des 1 -38¢ 1.587 1.984 1.183 
Charcoal 5 1.488 1.860 2.046 


Electricity at }d. = 9.770d., at $d. = 14.654d., at 3d. = 21.981d., at 1d. = 29.308d. 
* Based on Technical Data on Fuel, H. M. Spiers. 
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TABLE C.—Hor WATER REQUIREMENTS IN THERMS (YEAR). 
Gall. 
per 
day. 60°F. 
10 21.9 
20 43.8 
30 64.7 
40 87.6 
50 109.5 
60 129.4 
70 152.3 
80 175-2 
90 194.1 


Temperature rise. 


65°F. 70°F. 
23.625 25-55 
47-25 51.1 
70.875 76.65 
94.5 102.2 
118.125 127.75 
141.75 153-3 
165.375 178.85 
189.0 204.4 
212.625 229.95 


75°F. 80°F. 85°F. 


27.275 29.2 30.925 
54-55 58.4 61.85 
81.825 87.6 92.775 

109.1 116.8 123.7 

136.375 146.0 154.625 

163.65 175.2 185.55 

190.925 204.4 216.475 

218.2 235.6 247.4 

245-475 262.8 278.325 


go°F. 
32.85 
65.7 
98.55 
131.4 
164.25 
197.1 
229.95 
262.8 
295.65 


UsE. 


55%. 60%. 
22.2 20 18.18 16.6 
44-4 40 36.36 33-3 
66.6 60 54-54 49-9 
88.8 80 72.72 66.6 
111.1 100 90.90 83.3 
133-3 120 109.09 99-9 
155-5 140 127.27 116.6 
277.7 160 145-45 133-3 
19.9 180 163.63 149.9 


50%. 65%. 
15-39 
30.77 
46.15 


70%. 75% 
14.29 13.3 
28.57 26.6 
42.86 39-9 
61.54 57-14 53-3 
76.92 71.43 66.6 
92.31 85.7 79-9 
107.70 100.00 93-3 
122.06 114.29 106.6 

119.9 


138.46 129.57 112.5 


It is estimated that an average family of 3.75 persons requires 60 gallons of water per day raised 65°F. and this is equivalent to 0.39 therms per day or 142 therms per 


year. 





Table C gives the therms of hot water per year for various daily quantities and rises in temperature. 





LETTERS TO THE EDITOR (continued) 


Weighting Gasholders to Increase Gas Pressure 


Sir,—Mr. Leonard Bott’s interesting article in the “JOURNAL” of 
Nov. 12 reminds me that a small single-lift gasholder which I saw 
about ten years ago, when making a round of visits to various works, 
had had a layer of asphalt, about an inch thick, spread uniformly on 
the crown to increase the pressure. 

The method seemed to me useful not only for its immediate purpose, 
but also to render re-painting unnecessary for the preservation of the 
crown sheets from external corrosion. The asphalt was similar to 
that commonly used on roofs, floors, and footways and, unless very 
thick, the layer might now be applied by the gunning process. I believe 
the Works Superintendent told me that Mr. W. A. Scott had been 
responsible for the weighting with asphalt, the application of which 
to particular holders naturally must be dependent on considerations 
such as Mr. Bott has set out. 





Yours, &c., 
66, Victoria Street, S.W. 1. W. J. A. BUTTERFIELD. 


Nov. 21, 1941. 


Sir,—I read the article “Weighting Gasholders to Increase Gas 
Pressure” in your issue of Nov. 12, and wonder how much longer gas 
undertakings are going to put off the evil day. 

If increases of pressure on the district are required to be more than 
the pressure thrown by the inner lift, surely these indicate insufficiently 
large gas mains or services or meters—or a combination of any two 


or three of these factors—to say nothing of the cost of the extra repairs 
that would be necessary to meters (particularly old ones) if the pres- 
sures were excessive. 

Our policy in Leeds is to supply gas at not more than 31/10ths at 
the works, and where any district becomes short of pressure due to 
increased load, this is dealt with either by installing larger mains or 
providing sub-stations. 

Yours, &c., 
C. S. SHAPLEY, 
Engineer and General Manager. 


City of Leeds Gas Department, 
Market Hall, Leeds. 
Nov. 25, 1941. 


Missing Valves 


Str,—Some valves have come into our possession, after many 
travels, which were despatched to us by the, English Electric Coy. 
because our name appeared to be on a label mixed in with some 
packing. We have been unable to trace either the original manu- 
facturer or the purchasers. It appears to be a water pressure operated 
gas valve, and is about 53 in. high. The smaller connexions are + in. 
B.S.P. and the larger ones } in. B.S.P. There are six plated ones and 
seven unplated, and we shall be pleased to forward them to any 
person who can identify them as being their property. 

We ask you to publish this letter because we do not like to feel that 
precious material and man hours have been wasted, with the possible 
hold-up in someone’s production programme, and we trust that you 
can help to locate the owner. 

Yours, &c., 
REAVELL & ComPANy, Ltd., 
D. BRAID. 


Ranelagh Works, Ipswich. 
Nov. 24, 1941. 
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For every size of works and 
every class of coal... 


PAN Ai TY VA BF 
PLANTS 


GLOVER-WEST VERTICALS 


WESTVERTIC CHAMBERS 


440 carbonizing plants have been built or are under 
construction by West’s in 24 countries. Working results 
from a wide variety of gas coals have established the 


high efficiency and adaptability of the West systems. 


MILES PLATTING M@YMANCHESTER 10 
TELEPHONE—COLLYHURST 2961-2-3-4-5 °° TELEGRAMS—STOKER, MANCHESTER 


LONDON OFFICE TEMPORARY ADDRESS—-BATH ROAD * HARMONDSWORTH * WEST DRAYTON * MIDDLESEX TEL._—WEST DRAYTON 2288-9 
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Gas Products 


The London Market 
Dec. 1. 


Current prices of Coal Tar Products in the 
London market are about as under: 

Pitch nominal; creosote 5d. to 54d.; refined 
tar 4d. to 44d. ; pure toluene under the Ministry 
of Supply Toluene No. 2 Order 2s. 5d.; pure 
benzole Is. 10d.; 95/160 solvent naphtha 
2s. 5d. to 2s. 8d., and 90/160 pyridine 13s. 6d.; 
all per gallon naked ex Makers’ Works. By 
the Direction issued under the Control of Coal 
Tar Order, 1941, maximum prices have been 
fixed for all grades of Naphthalene. The 
maximum price for refined crystal naphthalene 
in 2-cwt. bags and in 4-ton lots is £23 per ton 
delivered. 


The Provinces 
Dec. 1. 


The average prices of gas-works products 
during the week were: Pitch and Crude Tar,* 
Toluole, naked, North, 1s. 10d. (controlled by 
the Control of Toluene No. 2 Order, July 5, 
which fixes the maximum price at which this 
material may be sold). Coal tar, crude 
naphtha, in bulk, North, 11d. to 1s. Solvent 
naphtha, naked, North, Is. 9d. to Is. 10d. 
Heavy naphtha, North, 1s. 9d. to Is. 10d. 
Creosote, ex works, in bulk, North, liquid and 
salty, 44d. to 43d.; Scotland, 44d. to 43d.; 
low gravity, 44d. to 43d. Fuel Grade, 4d. to 
44d. Carbolic acid, 60’s, 3s. 74d. to 3s. 9d. 
Naphthalene, £15 to £20. Salts, drained, £6 
to £6 10s.; whizzed 72°, £7 15s.; 78°, £9 Ss. 
Anthracene prices fixed by Controller. Heavy 
oil: Unfiltered anthracene oil (min. gr. 1,080), 
6d. to 64d.; filtered heavy oil (min. gr. 1,080), 
64d. to 7d.; heavy anthracene oil gr. less than 
1,080, 53d. to 6d. 


*In regard to pitch and crude tar prices we would 
ask readers to refer to the editorial note on p. 396 of 
the “Journav” for Sept. 10. 


Gas Stocks 


Lack of space this week precludes our pub- 
lishing our Lists of Quotations on the London 
and Provincial Stock Exchanges, which we 
normally include in the first issue of the 
** JOURNAL” each month. We intend to publish 
them next week. 


The tone of the stock markets last week 
continued firm although activity was on a 
smaller scale than the previous week. The 
news from the United States over the Japanese 
question did not improve the situation, but 
the later reports on the Libyan offensive 
caused a hardening tendency. The gilt-edged 
market was more or less idle throughout but 
prices remained steady. The industrial section 
failed to maintain the liveliness displayed a 
week ago, although there were a few bright 
spots, especially among the “‘heavies,”’ brewery 
and shipbuilding shares. Oil shares fluctuated 
with a rally towards the close, while more 
support was forthcoming for rubber and tea 
shares. 


There was also a smaller volume of business 
in the Gas Market last week, though this 
cannot be said to be attributable to the general 
conditions. Except perhaps in the case of the 
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Prices 
Tar Products in Scotland 


GLascow, Nov. 29. 


Deliveries to approved consumers are pro- 
ceeding quite rapidly, but business in “spot” 
lots is difficult. 


Refined tar is well held in the home market 
for 43d. to 5d. per gallon, while for export 
price is now called 4d. to 44d. per gallon, both 
f.o.r. naked. 


Creosote oil: Production finds a_ ready 
outlet as available with prices firm as under: 
Specification oil, 53d. to 6d. per gallon; low 
gravity, 64d. to 7d. per gallon; neutral oil, 6d. 
to 64d. per gallon; all ex Works in bulk. 


Cresylic acid: There are some difficulties 
in producing the proper qualities but supplies, 
when available, readily command the following: 
Pale, 99/1004, 4s.. 4d. to 4s. 8d. per gallon; 
Pale, 97/99 %, 4s. to 4s. 3d. per gallon; Dark, 
97/99 %, 3s. 9d. to 4s. per gallon; all ex Works 
in buyers’ packages. 


Crude naphtha remains unchanged at 64d. 
to 74d. per gallon ex Works in bulk, according 
to quality. 


Solvent Naphtha: 90/160 grade is Is. 84d. 
to Is. 9d. per gallon and 90/190 Heavy Naphtha 
is 1s. 44d. to Is. 54d. per gallon. 


Pyridines are without interest with 90/160 
grade at about 14s. per gallon and 90/140 grade 
about 16s. per gallon. 


The Board of the United Kingdom Gas 
Corporation, Ltd., have declared an interim 
dividend of 2°%, actual, less Income Tax, for 
the year ending Dec. 31, 1941. 


and Shares 


larger ordinary issues there is very little stock 
available and parcels are usually only on the 
market by reason of forced sales. Moreover 
it is probable that wherever possible executors 
are nowadays retaining the gas holdings of 
deceased estates which still further restricts 
the amount available. Despite the reduction 
in business, therefore, prices remain very firm, 
and it will be seen in the Lists below that with 
one exception the few price changes were all 
in an upward direction—Gas Light units being 
a strong feature with a rise of Is. to 14s.-3d. 


The following price changes took place 
during the week: 


OFFICIAL LIST 
Barnet Ord.7p.c.... i ...| J1S—120 | +3 
Gas Light Ord. ‘es 4 13/9—14/9,; +1/- 
Wandsworth Cons. 70—75 + 
SUPPLEMENTARY LIST 


Cambridge, etc., 7 p.c. Cons. “B’’...|. 105—110 +5 
Croydon Gas 4p.c. Deb... | 80—85 +8 


PROVINCIAL EXCHANGES 


Liverpool 5 p.c. Ord. seo a aes +13 
Newcastle Cons. ose --.| 18/3—18/9 

Ditto 3} p.c. Deb. 
Sheffield Cons. ... 


| 83 ae 
wl) 129125 | 434 


wr YAN 8 1949 
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These are 


“Permac’” 


metal-to-metal 


Joints 





|‘Permac” Joints in a Gas Works. 





“ Permac” Joints in a Gas Works. 


| Ever since 1913 “ PERMAC,” the 
| original Metal-to-Metal Jointing, 
| has been holding up difficult joints 
like these in important Gas Works 
| and on Coke Oven Plants all over 
the world. Equally suitable for 
any joint—steam, water, gas, oil— 
| screw pipe or flange. 


‘Wouldn't it pay 
you to use it? 


Send for particulars 
to the manufacturers: 


THOMAS « BISHOP L” 


(formerly of 37, Tabernacle Street, 


ondon, E.C. 2) 





Temporary address : 


39, Arthur Road, Wimbledon Park, 
London, S.W. 19 
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Special Meter for Gas Bag Filling. 

If the civil use of petrol should be 

suspended, we shall have to “ step on 

the gas” literally. Are you ready 

for this new load? Write to us 
about this special meter. 


apy Se 
70) Acveewa Maceay U2 
_RONMOURE ND BHAATE ES 


Imperious Caesar, dead and turn’d to clay, 


Might stop a hole to keep the wind away: 
Shakespeare (Hamlet). 


ALDER & MACKAY L™ 


EDINBURGH - LONDON - BRADFORD - BRANCHES 


Number Thirty-six. 


A E N NO IMPROVED AUTOMATIC LUBRICATORS 
SAFEGUARD MACHINERY BEARINGS 


Simple to Fit and to Operate 6 They give the Best Service Obtainable 
RELIABLE RUNNING, WITH EFFICIENCY AND ECONOMY IN MAINTENANCE 


Full Particulars from— SPECIFY— 
Telegrams: “Agresscup, London.” 4 THE MENNO COMPRESSED AIR GREASECUP CO. LTD. iwproveD MENNO CUPS 
Telephone: Archwey (786. LEEDS PLACE, TOLLINGTON PARK, LONDON, NA FOR LUBRICATION 


LOCOMOTIVES 


LOCOMOTIVES of all Sizes and Gauges specially constructed for 
Main and Branch Lines, Contractors, Docks, Gas-Works, Collieries, 
Iron-Works, Brick and Cement Works, &c. Locomotives of various 
Sizes always in progress for early delivery. 


Photographs, Specifications, and prices on Application 


PECKETT & SONS, in.” sristoL. 


Telegraphic Address: ‘‘PECKETT BRISTOL.”’ 
London Representatives: FERGUSON & PALMER, 9, Victoria St., Westminster, S.W.1 
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